Optimisation of procedure for conversion of formylferrocenes to cyanoferrocenes
The reagents (1,2'-Fc(CHO) 2 and I 2 ) were dissolved in THF, then added to aqueous ammonia and the reaction was stirred. To quench the reaction, a saturated aqueous solution of sodium thiosulfate is added into the reaction.
When optimising reaction timescale, a 1 mL aliquot from the reaction was removed at defined timepoints and added straight into the aforementioned sodium thiosulfate solution. The organic products were extracted with Et 2 O and dried over MgSO 4 before evaporation. The 1 H NMR spectrum of this solid was obtained and the integrals of starting material and product were compared to generate % conversions. To determine the optimum quantity of I 2 needed, the reaction was undertaken as described in the optimised procedure but the number of equivalents of I 2 was varied. After the reaction was complete, the crude reaction mixture was extracted into Et 2 O, dried over MgSO 4 and evacuated to dryness. The 1 H NMR spectrum was then obtained in CDCl 3 . Figure S2 : 1 H NMR spectra in CDCl 3 (400 MHz) showing the effect of I 2 concentration on the reaction progress. 
General Optimised Procedure for the synthesis of cyanoferrocenes from formylferrocenes
Ammonium hydroxide solution (50 mL, 35% NH3 in H2O) was added to a solution of formylferrocene (1 equivalent) and iodine (1 equivalent per aldehyde) in tetrahydrofuran (ca. 10-25 mL, i.e. enough to dissolve the reagents). The reaction mixture was then stirred in a sealed vessel for 10 min in the dark at room temperature, before quenching with saturated aqueous Na 2 S 2 O 3 solution. The organic layer was then extracted into diethyl ether (2 × 20 mL) and dried over MgSO 4 . All volatiles were removed in vacuo and the subsequent dark orange solid was purified by flash chromatography (SiO 2 , Et 2 O). The first (yellow) band was isolated as a light orange powder which was passed through a silica plug (CH 2 Cl 2 ) and evacuated to yield the desired product as a bright yellow solid. 
Cyanoferrocene
[Cu(NCMe) 4 ][PF 6 ] (6.5 mg, 17 μmol) was dissolved in THF (2 mL). 1,2-Fc(CN) 2 (4.1 mg, 17 μmol) was dissolved in CH 2 Cl 2 (2 mL) and added dropwise to the solution of [Cu(NCMe) 4 ][PF 6 ]. The reaction was stirred for 30 mins, during which time, a light orange precipitate was generated. The precipitate was washed with CH 2 Cl 2 and evacuated to dryness to yield 1 (5.1 mg, 7.5 μmol, 43 %). Crystals of suitable quality for X-ray crystallography measurements were obtained from the slow diffusion of a THF solution of [Cu(NCMe) Cu(NCMe) 4 PF 6 (0.08 g, 0.21 mmol) and PPh 3 (0.112 g, 0.43 mmol) were stirred in MeCN (2 mL) for 10 minutes and then evacuated to dryness. The resulting complex was re-dissolved in THF (2 mL) and a solution of 1,2-Fc(CN) 2 (0.1 g, 0.42 mmol) in CH 2 Cl 2 (2 mL) was added dropwise. The reaction was stirred for 30 mins, during which time, a light orange precipitate (2) was generated. The excess solvent was decanted off to yield a solid which was evacuated to dryness. Obtained 0.186 g, 0.096 mmol, 91 % Crystals of suitable quality for X-ray crystallography measurements were obtained from the slow diffusion of hexane into a THF solution of 2. Cu(NCMe) 4 PF 6 (0.08 g, 0.21 mmol) and PPh 3 (0.11 g, 0.43 mmol) were stirred in MeCN (2 mL) for 2 hours and then evacuated to dryness. The resulting complex was re-dissolved in THF (2 mL) and a solution of 1,2-Fc(CN) 2 (0.10 g, 0.42 mmol) in CH 2 Cl 2 (2 mL) was added dropwise. The reaction was stirred for 30 mins and then Et 2 O (7.5 mL) was added to afford a light orange precipitate. The excess solvent was decanted off to yield a solid which was evacuated to dryness. Obtained 0.094 g, 0.048 mmol, 46 %. Crystals of suitable quality for X-ray crystallography measurements were obtained from slow evaporation of chloroform. 
Cu(NCMe) 4 PF 6 (0.06 g, 0.16 mmol) and 1,1'-bisdiphenylphosphinoferrocene (dppf) (0.09 g, 0.16 mmol) were stirred in MeCN (2 mL) for 18 hours and then evacuated to dryness. The resulting complex was re-dissolved in THF (2 mL) and a solution of 1,2-Fc(CN) 2 (0.04 g, 0.16 mmol) in CH 2 Cl 2 (10 mL) was added dropwise. The reaction was stirred for 30 mins, during which time, a light orange precipitate (6) was generated. The excess solvent was decanted off to yield a solid which was washed with CH 2 Cl 2 and Et 2 O then evacuated to dryness. Obtained 0.100 g, 0.1 mmol, 62 %
Crystallography
The X-ray crystal structure of 1 Figure S3 : The structure of the unique portion of the cationic polymer chain present in the crystal of 1 showing how it links to adjacent atoms (50% probability ellipsoids). The O30-and O40-based included THF solvent molecules in the structure of 1 were both found to be disordered. For the former, two orientations were identified of ca. 66 and 34% occupancy whilst for the latter, which is adjacent to a 2-fold axis, two unique orientations were identified of ca. 27 and 23% occupancy (with two further orientations of the same occupancies being generated by operation of the C 2 axis). The geometries of both pairs of orientations were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the non-hydrogen atoms of the major occupancy orientation were refined anisotropically (those of the minor occupancy orientations were refined isotropically). The C6-based cyclopentadienyl ring, the P60-based hexafluorophosphate anion, and the O70-based included THF solvent molecule in the structure of 2 were all found to be disordered. For both the C6-based cyclopentadienyl ring and the P60-based hexafluorophosphate anion, two orientations were identified, of ca. 84:16 and 88:12% occupancy respectively. In each case the geometries of the two orientations were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the non-hydrogen atoms of the major occupancy orientations were refined anisotropically (those of the minor occupancy orientations were refined isotropically). The O70-based THF solvent molecule was found to be disordered across an inversion centre, and this was modelled using one unique 50% occupancy orientation (with a second 50% occupancy orientation being generated by operation of the inversion centre). The geometry of the unique orientation was optimised and all of the non-hydrogen atoms were refined anisotropically. The P10-based hexafluorophosphate anion in the structure of 3 was found to be disordered. Two orientations were identified of ca. 87 and 13% occupancy, their geometries were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the atoms of the major occupancy orientation were refined anisotropically (those of the minor occupancy orientation were refined isotropically). The C45-based phenyl ring, the P60-based hexafluorophosphate anion, and the C70-based included dichloromethane solvent molecule in the structure of 5 were all found to be disordered. In each case two orientations were identified, of ca. 61:39, 86:14 and 79:21% occupancy respectively. The geometries of each pair of orientations were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the non-hydrogen atoms of the major occupancy orientations were refined anisotropically (those of the minor occupancy orientations were refined isotropically).
IR Spectroscopy
Figure S13: The solid state ATR-IR spectrum of 1,2-Fc(CN) 2 (top, black) and complex 1 (bottom grey) 
